Summary. The ultrastructure of rat blastocysts (114 hr p.c.) trans¬ ferred to the uterus of pseudopregnant mice (80 hr p.c.) was observed 24 to 36 hr after transfer. The morphology of the blastocyst and of the uterine epithelium was apparently normal for the species and time of pregnancy, but the plasma membranes of the trophoblast and uterine epithelium failed to establish the intimate contact which is character¬ istic of the later stages of normal implantation.
INTRODUCTION
Experimental inter-specific transfer of eggs has been attempted between goats and sheep (Warwick & Berry, 1949; Lopyrin, Loginova & Karpor, 1951) , between rats and mice (Tarkowski, 1962) and between rats, mice, guinea-pigs and rabbits in various combinations (Briones & Beatty, 1954) . A variety of host environments appear to be tolerated by the pre-implantation blastocyst, as shown by the example of sheep eggs continuing normal development after a period of 'culture' in the rabbit uterus (Averill, Adams & Rowson, 1955) . When experimental transplantation of the blastocyst is performed, development will continue in a variety of ectopie sites in host males as well as females (Kirby, 1962) . However, in the case of inter-specific transfers to the uterus, development does not proceed beyond the attachment phase of implantation (Tarkowski, 1962) . This paper is concerned with the ultrastructure of rat eggs transferred to the mouse uterus.
The ultrastructure of normal implantation in the mouse has been studied by Potts (1966a Potts ( , 1968 , Potts & Wilson (1967) and Reinius (1967) and in the rat by Mayer, Nilsson & Reinius (1967) Potts (1966b) . Only six of the blastocysts were studied in detail, since most of the sixty-two were not recovered.
OBSERVATIONS
Following transfer to the mouse uterus, the zona pellucida disintegrated around the rat blastocysts, which grew to about 100 µ at maximum diameter and lay loosely in contact with the antimesometrial epithelium. No evidence of hatching or of any alteration in the timing of the loss of the zona pellucida was found in the small series studied. The trophoblast consisted of a shell of cells united by tight junctions ; the total thickness of the cells surrounding the nucleus was 3 to 5 µ but elsewhere the thickness was greatly attenuated and might be reduced to 0-1 µ. There were blunt projections on the outer surface of the trophoblast and longer, more villous-like projections on the surface facing the blastocoele cavity. Caveolae were found on the outer surface. The endoplasmic reticulum was sparse, having numerous free ribosomes.
The inner-cell-mass cells were ovoid, 8 to 10 µ at maximum diameter and separated by an irregular extra-cellular space. The inner cell mass was usually orientated towards the mesometrial side of the uterus, but this relationship was not constant. There was variation in cytoplasmic and nuclear staining of the blastocyst cells; both the trophoblast and inner-cell-mass cells also contained complex dense inclusions sometimes attaining 5 µ in diameter. Morphological evidence has been found for cellular degeneration and cell fragments were sometimes found in the blastocoele cavity (PI. 1, Fig. 1 ).
The mouse uterine epithelial cells were 10 to 15 µ deep and 8 to 10 µ broad. They had an irregular surface with bulbous processes up to 1 µ long (PI. 1, Fig. 1 ). They were united laterally by tight junctions and rested on a welldefined basement membrane. They were rich in mitochondria and lipid droplets were distributed throughout the cytoplasm both above and below the nucleus.
The blastocyst and the uterine epithelium were often closely related for part of their circumferences. Usually a gap of 2 to 3 µ intervened but sometimes this was reduced to 0-5 µ or less, and occasionally the blastocyst and surface of the uterine epithelium were in contact. Also, in most cases, irregular fragmented membranes were found between the blastocyst and uterine epithelium (PI. 1, Fig. 1 ). Various degrees of apposition were found in different specimens ; in one, the surface of the uterine epithelial cells most closely related to the blasto¬ cyst was flattened and there was some thickening of the underlying basement EXPLANATION OF PLATE 1 All sections double stained with lead citrate and uranyl acetate, t-trophoblast; e-uterine epithelium. Fig. 1 . Transverse section of rat blastocyst in mouse uterus 24 hr after transfer. X 8700. Fig. 2 . Close association of trophoblast and uterine epithelium. A cytoplasmic process (arrow) from an epithelial cell is partially encircled by trophoblast cytoplasm, 21,000. Fig. 3 . Normal implantation in the rat in which the blastocyst is of the same maturity as that illustrated in Fig. 2 
DISCUSSION
The ultrastructure of the uterine epithelium appears to be similar in a number of rodents, and there are broad similarities between all mammals that have been studied (Nilsson, 1962; Potts, 1969) .
In rats and mice under normal circumstances, the luminal surface of the uterine epithelium undergoes a similar series of morphological changes at the time of implantation. The regular villous border of the epithelial cells at the beginning of the attachment phase becomes transformed into irregular cyto¬ plasmic projections. Subsequently, the plasma membranes of trophoblast and epithelium come to lie nearly parallel and in very close apposition. Attachment usually occurs at about 100 hr p.c. in the mouse and about 120 hr p.c. in the rat. The full evolution of cellular relationships from pre-attachment to full adherence takes less than 1 day and leads on to the loss of the uterine epithelial cells. During delayed implantation, epithelial microvilli persist as a prominent feature and their loss appears to be associated with the onset of a physiologically defined period of uterine receptivity (Potts & Psychoyos, 1967 Fig. 3 ), has occurred in some of the specimens described here, but the maternal (mouse) and embryonic cells (rat) have not come into close apposition. The apparent engulfing of epithelial protoplasmic protrusions by the tropho¬ blast has not been described for normal implantation (PI. 1, Fig. 2) . Tarkowski (1962) 
